Multiparametric monitoring of brain under elevated intracranial pressure in a rat model.
Intracranial hypertension may develop in most patients exposed to traumatic head injury. In many cases, patients enduring elevated intracranial pressure (ICP) will incur morbidity or mortality. Several methods are used in animal models to investigate the influence of ICP elevation on physiological parameters. In this study, we developed a cisterna magna model by adding a mechanism for warming the mock cerebrospinal fluid (CSF) entering the cisterna space to a temperature of 37 degrees C and combined this method for ICP elevation with the multiparametric monitoring system (Multiprobe Assembly [MPA]). Using the MPA, we monitored, for the first time, mitochondrial NADH redox state as well as ionic homeostasis under elevated ICP in a rat model. In addition, we monitored cerebral blood flow (CBF) by laser Doppler flowmetry, ECoG (bipolar electrodes), and surface temperature. Blood pressure was measured in the cannulated femoral artery. The ICP (monitored by Camino probe) was elevated to 50-60 mm Hg for 13-15 min, followed by 2 h of recovery. The results show that CBF was decreased by 90%, while NADH was elevated by 80% as compared to the normoxic levels. Complete depolarization occurred as evidence by the decrease in extracellular Ca2+ and a significant increase in K+. All parameters recovered 10 min after reopening the cannula to the cisterna magna to air pressure. We conclude that ICP elevation through the cisterna magna infusion method, used simultaneously with multiparametric monitoring, supplies reliable information on the brain tissue metabolic state with intracranial hypertension in a rat model.